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Clean Coal Power
Initiative (CCPI)

AIRBORNE PROCESS™ COMMERCIAL SCALE

DEMONSTRATION PROGRAM

Mustang Clean Energy, will design, construct, and operate a full scale sodium-based
multi-pollutant scrubber in conjunction with a revenue-generating fertilizer
byproduct processing plant at Mustang Energy Company, LLC’s Mustang
Generating Station. Both Mustang Clean Energy and Mustang Energy Company are
subsidiaries of Peabody Energy, the world’s largest coal company. The 300 MW
(net) station will be located in McKinley County, NM and will be a minemouth
pulverized coal-fired power plant burning El Segundo sub-bituminous coal
containing up to 1.56% sulfur.

This project was selected in Round Two of the Department of Energy’s (DOE)
Clean Coal Power Initiative (CCPI) to demonstrate advanced emissions control
technologies. The Mustang Project teams Peabody Energy with co-sponsor
Airborne Clean Energy (ACE), along with HPD LLC, a Veolia Water North America
subsidiary, and Icon Construction, in a commercial-scale demonstration of the
“Airborne Process™” scrubber, regeneration system, and fertilizer production
systems. Peabody and ACE, as co-sponsors of the proposed effort, will jointly
manage the project. HPD and ICON will be responsible for the engineering,
procurement, and construction (EPC) of the ACE Mustang Facility.

A subsidiary of ACE will process the spent product from the environmental control
process to produce a high value fertilizer by-product

The Airborne Process™ employs a patented method of sodium bicarbonate
scrubbing to remove sulfur dioxide and nitrous oxide from flue gas streams.
Processes using sodium bicarbonate to scrub flue gases have been historically
limited by the high cost of the sodium bicarbonate and the disposal of the resulting
sodium sulfate by-product. In the Airborne Process™, the sodium sulfate by-
product is regenerated into two end products. The first is sodium bicarbonate for
re-use in the scrubbing process. The second is a granular ammonium sulfate-nitrate
fertilizer which can be sold, eliminating disposal costs and producing an additional
revenue source for the plant. Commercialization of the technology will combine
the use of dry sodium bicarbonate injection, coupled with enhanced wet sodium
scrubbing to provide control of SOx, NOx, and Mercury (Hg).

CONTACTS

Kenneth E. Markel, Jr.
Director, Office of Major
Demonstration Projects
304-285-4364
kenneth.markel@netl.doe.gov

Ted McMahon
Project Manager
304-285-4865
ted.mcmahon@netl.doe.gov

PARTNER

Mustang Clean Energy, LLC,
a subsidiary of Peabody Energy
St. Louis, MO.

LOCATION

Mustang Generating Station
McKinley County, NM
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This project will demonstrate significant emissions reductions while both achieving
market competitive capital and operating costs, and maintaining high plant
reliability. Mustang’s innovative multi-pollutant control process will provide 99.5%
removal of sulfur dioxide (SO2), 98% removal of SO3 (sulfuric acid mist
precursor), 98% removal of nitrogen oxides (NOx), and 90% removal of Hg from
plant emissions, while turning the byproducts into a high-quality, high-value granular
fertilizer. In addition, this project will demonstrate that it is feasible to improve the
cost competitiveness of coal-fired capacity by providing a significant revenue
stream from fertilizer production while keeping capital costs competitive with
current technologies. Overall, Airborne’s regeneration process is expected to
reduce operating costs, reduce waste, reduce landfill costs and generate an
additional revenue stream for the plants that use the technology.

This technology and others will help to meet the President’s environmental
objectives for the Nation. Early CCPI demonstrations emphasize technologies that
are applicable to existing power plants and also include construction of new plants.
Successful implementation of CCPI will solve many of the environmental issues
associated with fossil-fuel use and provide high-efficiency, low-cost, future
generating capacity.

COST

Total Project Value
$ 78,864,200

DOE/Non-DOE Share
 $19,500,000 / $59,364,200

ADDITIONAL TEAM
MEMBERS

Airborne Clean Energy
Veolia Water North America
Icon Construction

ADDRESS

National Energy
Technology Laboratory

626 Cochrans Mill Road
P.O. Box 10940
Pittsburgh, PA  15236-0940
412-386-4687

3610 Collins Ferry Road
P.O. Box 880
Morgantown, WV  26507-0880
304-285-4764

One West Third Street, Suite 1400
Tulsa, OK  74103-3519
918-699-2000

539 Duckering Bldg./UAF Campus
P.O. Box 750172
Fairbanks, AK  99775-0172
907-452-2559

CUSTOMER SERVICE

1-800-553-7681

WEBSITE

www.netl.doe.gov



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


